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Responses to the Colorado Department of Public Health and 
Environment Comments on the Draft RCRA Facility 

Investigation/Remedial Investigation Report for Operable Unit 3 

This document provides responses to formal comments from the Colorado Department 
of Public Health and Environment (CDPHE) regarding the Draft RCRA Facility 
Investigation/Remedial Investigation Report for Operable Unit 3, Offsite Areas Each 
comment receiveflrom CDPHE is presented below in Bold type followed by the 
corresponding response 

General Comments 

1 An evaluation of exposure to non-radionuclides in soils was not 
required by the OU 3 Work Plan, but its absence represents an 
underestimation of risk 
never mentioned in this document, including in the uncertainty 
analysis This missing information must be kept in mind when 
making any risk management decisions, especially since the risks 
from potential exposure to radionuclides fall right above the 1x10'6 
trigger level 

The impact of this missing information is 

Response 
There is no missing information The Final Past Remedy Report, Operable Unit 
3 - IHSS 199, DOE 1991 , provides an extensive review of previous studies, 
releases, and potential contaminants The RFI/RI Final Work Plan for OU 3 
Rocky Flats, DOE 1992, also provides summary of this information and 
determines the objectives of the field investigation In both of these documents, 
radionuclides are the only issue for soils The field sampling plan outlined in 
the work plan approved by the CDPHE and the EPA (Hestmark to Lockhart 
March 19, 1992) focuses on radionuclides because all parties agreed that there 
was no evidence to suggest that non-radionuclides could be a problem in OU 3 
Furthermore, on February 17, 1995, the Environmental Protection Agency, 
Colorado Department of Public Health, and Department of Energy approved the 
list of Chemicals of Concern (COCs) at Operable Unit 3 (see Dispute Resolution 
Agreement by the IAG Project Coordinators, Operable Unit No 3 Contaminants 
of Concern Technical Memorandum No 4, February 10, 1995) For media other 
than surface soils, chemicals, metals, and radionuclides were evaluated to 
arrive at the final list of COCs Since non-radionuclides are not COCs at 
Operable Unit 3, their contribution to risk has already been determined by the 
aforementioned agencies to be insignificant 

2 The assessment of risk in this document is based on a very limited 
data set As mentioned in CDPHE comments on Technical 
Memorandum (TM) #4, COC Selection (General Comment #2), the 
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3 

limitations in the data really only allow a qualitative human health 
risk assessment, as stated in this RFi/RI documat The lack of 
good data makes any risk estimates relatively uncertain compared 
to those possible on other OUs This larger amount of uncertainty 
should be taken into consideration when making any risk 
management decisions 

Response 
We strongly disagree that OU 3 “lacks good data ” The data set collected for the 
OU 3 nsk assessment was defined in the OU 3 Work Pian wbich was approved 
by CDPHE (Baughman to Hestmark January 14,1992) The sampling plan was 
statistically designed to achieve an 80-percent confidence with a mmimum 
detectable difference of 20 percent This approach was considered valid and 
was approved by all parties 

The application of professlonal judgement in the form of a “weight 
of evidence” procedure was performed imoriectfy By performing 
the weight-of-evidence comparison at the etld of the CUC selection 
process, afteE ttre concentretion-toxicity and frequency screens, 
instead of at the beginning, In place of the Gilbert statistical 
procedure for those media that have enough data, the risk-driving 
chemfcals have effectively been determined and then eliminated 
from the assessment &cause of professional judgement Thie was 
unacceptable in TM #4 Fenera1 Comments #3 In joint COPHE and 
EPA comment letter), and still is unaccsptabfe 
was made on OU 2, OU 5, and OU 6 documents 

This cIame eommmt 

Response 
The COCs selected in TM 4 were approved by the EPA and CDPHE on 
February 17, 1995 Therefore we believe that both the COC selection process 
and the COGS selected by that process are m fact acceptetble to both EPA and 
CDPHE 

4 The toxicity of chemicals without toxicity factors was not considered 
ln this report These chernkals were identified in TM 94, and 
should have been carried through as PCOCS and $facwed in the 
RFVRl uncertainty analysts, as per RAGS guidance (Part A, page 5- 
25) 

Response 
Analytes without toxicity factors were evaluated in Technicat Memorandum 4, 
COC Identificatmn Through the ”weight of evidence” evahtation, all analytes 
without toxtcity factors were eliminated from fur#w conderation Therefore, 
these analytes were actually evaluated as Potential Chemicals of Concern 
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(PCOCs) No discussion in the uncertainty analysis is warranted 

Specific Comments 

1 Executive Summary (Page ES-5) 
In the secind paragraph in the Surface Water section, the sentence 
which reads, “VOCs in Mower Reservoir were not detected,” might 
more correctly be stated, “VOCs were not detected in Mower 
Res e rv o i r ” 

Response 
Comment Incorporated 

2 Fiaures 4-6A and 4-66 
There are similarities between these isoplots for Pu and Am and 
OU 2’s isopleth maps, but there are also differences 
reasons for the differences between these maps 

Explain the 

Response 
Differences between the plutonium and americium isoplots on these two maps 
and the OU 2 isopleth maps are a result of the larger sample area and greater 
number of data points used for developing the OU 3 maps 

3 Fiaure 4-9 
Some of the profiles shown in this illustration are increasing at the 
bottom of the sampling interval Sampling location #SED09292, at 
the influent from Walnut Creek, may not have reached possible Pu 
contamination If these sediment samples may have missed some 
of the Pu-contaminated intervals due to lack of sampling depth, the 
text needs to so state 

Response 
Due to effects of wave action and fluctuating reservoir levels over time at the 
influent and shoreline areas, sediment thickness near the shoreline is less than 
sediment deposits in the deeper, lower energy portions of the reservoir (Blatt, 
Middleton, and Murry, 1980) As such, sample intervals collected closer to the 
shoreline will be thinner than those collected in the deeper portions of the 
reservoir Cores were advanced as far as possible The core sample logs 
indicate that the entire sediment interval was sampled, no sediment intervals 
were missed The USGS report (Characterization of Selected Radionuclides in 
Sediment and Surface Water in Standley Lake, Great Western Reservoir, and 
Mower Reservoir, Jefferson County, Colorado, 1992, USGS, Water Resources 

3 
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Investigation Report 95-4126, 1995) contains sedtment lags which show the 
base of the core being equivatent to the base of the resewoic at location 
SED09292 

4 Section 4.3 2 (Page 4-39) 
The text states that, “Figure 4-9 shows the natural variation of the 
uranium Eotopes with depth” However, that phenammon IS 
illustrated as part of Figure 4-8 Also, Page 4-95 repeats the 
profiles shown on Page 4-45 
uranium isotopes with depth ” 

Explain the ‘‘natural variatbns of the 

Response 
These figure references will be corrected for the final report 
The following text will be added regarding variation of uraruurn Lsotopes with 
depth in soil 

Figure 4-8b shows the vanation in a c t w  of the utmkm k&opes wrth depth 
Unlike the plutonium and americium activities measured In the trenchgs, which 
display a decrease m activrty with depth, the uranium tsotope actlwttes do not 
exhibit a decrease wrth depth The acbvrttes of u r a n l u m b  are much 
more randomly drstributed This suggests that the uranium isotopes %cur 
naturally in the subsurface soils as part of the soil constituent6 The trend 
exhibrted by plutonium and americium, is consistent wth tha areal deposition of 
contaminants onto the surface soils, and also demonstrates plubnium’s 
recalcitrance to vertical mobility If uranium were deposrted in OLI 3 %s an 
airborne contaminant, rt would be expected to exhrlait a deptbdconcentratton 
profile similar to amermum and plutonium Radionuchde actwity profiles for all 
trenches are provided in Appendix H 

5 Sectisn 4.3.2* (Page 4-39) 
The 7th paragraph In this section mentions UTL excegdances for 
uranium 
because they are located along the Woman Creek dtahage 
is strong histolrical and anetyticai mfkhnee that U-238 i8 a 
chemicd of concem in OU 5 upstream from OU 3. RAGS, Part A, 
page 5-21, states that, “chemicals Wtably associated With site 
activities based on histodd information generally should not be 
eliminated from the quantitative risk assesmemt, even if the results 
of the procedures given in this section Indicate that such an 
etimination is possible” Uranium was eliminated by means of a 
PRG comparison, but it ntmds to be shown additionally that it is 
likely to be naturaily occurring and not tied tu plant acthrtties 

These exceedances may b significant, particularly 
Thare 
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Response 
See response to Specific Comment No 4 Additionally, the uranium-238 
activity profiles for each of the eleven trenches (presented in Appendix H of the 
RFI/RI report) show variation in activity of uranium isotopes with depth, 
suggesting that the uranium isotopes occur naturally in the subsurface soils 
By approval of Technical Memorandum 4, COC Identification, the agencies 
agreed that uranium-238 is not a COC in OU 3 - 

6 Section 4 4 (Page 4-40) 
Explain how a dissolved fraction concentration can be greater than 
the corresponding total (unfiltered) concentration 

Response 
For surface water analysis of certain major ions (e g , Ca, Mg, K, Na) it is not 
unusual to have greater dissolved fraction concentrations than the 
corresponding total concentrations This is generally due to matrix effects from 
analysis of the unfiltered samples (due to inter-element interferences and/or 
modification of the shape of the ICP plasma by unfiltered organic compounds) 
In addition, filtering of samples does not always exclude cations from going 
through the analysis The 45 micron filters used in the analysis are designed 
to filter out the nominal bacteria size This filter size IS the industry standard but 
is not entirely effective for filtering out metal cations During data evaluation and 
clean up, the reasonableness of analytical results is evaluated In cases where 
the dissoved fraction significantly exeeds the total fraction, the results are 
questioned Evaluation of the OU 3 data did not identify any significant 
exceedances by the dissolved fraction 

7 Sections 4 6 3 and 7 1 4 (Pages 4-69 and 7-2) 
The statement that “the groundwater pathway is not a complete 
pathway” must be explained and justified 
have been identified for OU 3 
pathway via groundwater wells in the future’ 

No groundwater COCs 
However, what prevents a complete 

Response 
See response to Specific Comment No 8 The text under Subsection 4 6 3 will 
be replaced with the following 

Groundwater analyses indicate that plutonium-239, -240 is not migrating from 
reservoir sediments to the groundwater system in OU 3 Based on a qualitative 
comparison to background groundwater data, potassium and strontium were 
the only constituents detected above background levels in Well 491 92, located 
downgradient from the Great Western Reservoir dam No constituents were 
detected above background levels in Well 49292, located downstream from the 
Standley Lake dam No COCs were identified for OU 3 groundwater 
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The statement that the gmmdwater pathway is not a complete pathway in 
Subsection 7 1 4 will remain as wntten On February 17, 1995, the 
Environmental Protection Agency, Colorado Department of Public Health, and 
Department of Energy agreed m 1992 with approval of the OU 3 work plan that 
the groundwater pathway investigated ~1 #he OU 3 project is not a complete 
pathway (see Dispute Resoiution Agreement by the IAG Pnygct Cmrdinatom, 
Operable mit No 3 Cantaminants of Concern Technics# Memorandum No 4, 
February 70, 7995) This approach is consi3ent with the *twes #e OU 3 
Work Plan whlch stated that contaminants w m  not leavmg the RFP via the 
ground water pathway In meeting minutes from 5/3/94, and 2/W94, both EPA 
and the State reiterated their belief that ground water was not considered a path 
way In additmn, geologlc chamctenzation documents, and the Fmd Ground 
Water Conceptual plan for RFfJS &s~f#be gmnd water as emerging as 
surface water pnor to bavlng the Site boundafies 

8 Section 5 . u  (Page 5-4) 
Ths tirat patagraph in thls suction dws not lis# groundwater aa P 
reasonable pathway from Rocky Flats. In light of cumntsnk et 
recent public meeting8, this conclusion needs to be mwe 
thoroughly explalned somewhere in thts document. 

Response 
The following text will be added in Subsection 5 1 2 after the 2nd sentence of 
the 1st paragraph 

Since there IS no apparent mtgration of contaminants into groundwater from 
reservoir subsurface sedtments, gtoundwatw IS not oon4det.gd. 8 m p b b  
pathway from a human heam exposure standpoint Analyses of groundwater 
samples collected from the Great Western Reservoir and 
monnonng wells indicate no contaminanb present in gr0undw-f and no 
movement of radionucCrdes through reservoir sediments into ground#rater 
Addflmaliy, a companson of subsurface sediment plutonium adhritms from the 
OU 3 R f  I/RI data with plutonium activitres in subsurface sediment samples 
collected dunng histoncal studies (DOE, 1994c) indicates that there is no 
vertical migration of plutonium in the sedtments over time The ptutonm 
contamination IS confined within discrete subsurface horizons 

t a k e  

9 Section 7.5 (Page 7-71 
Any conclusions regardhg future action or no-further-action at OU 
3 is not appropriate in the context of an RFVRl Report. 

Response 
The following text will be added in Section 7 5 to replace the last sentence of 

6 



the first paragraph 
Given these considerations, additional investigations or remedial actions are 
not anticipated for OU 3 Future action decisions, however, will be documented 
in the Record of Decision following approval of the OU 3 Proposed Remedial 
Action Plan 

10 Appendix A - Executive Summarv (Pages A-3 and A-4) 
It is not cTear in this section which exposure pathways are included 
in the risk estimates Are the indirect pathways included as well as 
the direct pathways’ Explain the statement concerning the RME 
estimated excess lifetime cancer risks, “this includes risk from all 
pathways except internal and external radiation ” What is left if 
these pathways are excluded’ 

Response 
The pathways evaluated for each exposure scenario are listed in the Executive 
Summary They include soil or sediment ingestion, inhalation, consumption of 
fruit, vegetable, beef, milk, and external radiation exposure for a residential 
scenario The pathways for a recreational scenario include ingestion of soils or 
sediments, inhalation, and external radiation exposure The statement “except 
internal and external radiation” will be deleted from the text 

11 Appendix A - Executive Summarv (Pages A-6 and A-7) 
As mentioned in General Comment #1 above, this report should 
mention the uncertainty that comes from not assessing the non- 
radionuclide chemicals in surface soils at OU 3 In addition, DOE 
did not discuss the uncertainty due to exposure to more than one 
chemical 

Response 
See response to General Comment No 1 Also, adding the risks due to 
multiple contaminants is discussed in the Executive Summary on Page A-3 
The following statement will be added to the end of the fourth paragraph on 
page A-3 “ The assumption of additivity could underestimate or overestimate 
risks ” 

12 Appendix A - Section A2 3 (Page A-14) 
The discussion on this page of current and potential agricultural 
receptors is much improved over previous reports 
is no mention of cattle herds in this discussion 
ingestion is later assessed, it should be mentioned here 

However, there 
Since beef 

Response 
The following statement will be added to the second paragraph on Page A-14 
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The presence of cattle have been noted east and southeast of the site ” 

1 3  A $5 (Page A-17) 
Especially in a public document, use of jargon such as “benchmark” 
(as a verb) should be expiamed or avoided 

Response 
The word “b8nchmark” will be changed to ‘Verify 

14 Bggendix A - FSau re A3 - 1 and S d o n  A3.6 (Pages A 4 8  and A-30) 
The CDPHE Conservative Screen Proce88 incfudes an ARARs 
comparison step along wlth assessment of &mal a~~pouun prior ti0 
a decision on whether a olte is acceptable torr no t&km action 
The t a t  and the diagram should be corrected to include W step 

Response 
The text and Figure A3-1 wiltbe corrected to include the ARARs comprrrison 
step 

15 dix A II secrim page Am) 
Both CDPHE and EPA have commenrtrrd on tho use of llteratum 
bertchmark data for empadson wlth OU 3 data as part ot the 
“weight-of-evidence” a p p m h  front Range ad1 data or Rocky 
Mountain National Patk lakes simply cannot be cotsparad with 
Rocky Flaw areas without s a  geacharnb8i mmkysts and 
matching 
provided 

An adequate geochmlcat campdson has- netter been 

Response 
The use of benchmrk data was approved in the T e c h h i  R4momdum 4 
apprwal dated February 17,1995 (see Dispute Rf%?&tmr~ Apfmmant by the 
IAG Project Coordmatots, Operable Unrt No 3 Contammanfs of Concern 
Techncal Memorandum No 4, February 10, 1995) The purpose of using 
benchmark data JS not as a tool for direct cornpanson, but as a means of 
establishing a range of concentratrons for a constituent This concentration 
rang0 can be considered to represent natured vanations in the erwirmmt A 
geochemical analysis or cornpanson is not necessary d the benchmark process 
is considered from the perspedwe of its intended us8 Unc9ltaudy does exkt in 
the qualtty and usability of the benchmark data, but realizing this urr09fWnty 
when using these data in the compamm, and combining &e oonclusion 
reached from these comparisons with the other werght of evrdenos steps 
bolsters the conclusion that these data represent general background 
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conditions as do the OU 3 data 

16 Appendix A - Section A 3 2 5  (Page A-25) 
Lake and stream data has apparently been combined since any 
stream data comparisons seem to be lacking in this RFI/RI Report 
Both agencies have stated that the weight-of-evidence approach 
should only be used for lake sediment and lake water analyses 
Appropriafe site-specific background data for stream reaches 
between Indiana St and the reservoirs exists, and should have 
been used Even if the stream data was limited, it would not be 
appropriate to combine stream and lake sediment data, because 
different COCs are likely in these two different environments 
the power of the statistical assessment would be limited by 
comparing the limited data set to the Backaround Geochemical 
Characterization Report (BGCR) data The statistical assessment of 
OU 3 data and BGCR data still would have been appropriate to do 
on the limited stream data available 

Only 

Response 
Lake and stream data were not combined for stream data comparisons The 
site-specific background data for stream reaches between Indiana Street and 
the reservoirs were used for comparison with OU 3 stream data The stream 
data comparisons are presented in Table 4-4 of the RFVRI report Reservoir 
data were compared with benchmark data for both surface water and sediment 
This comparison is summarized on Table 4-4 and 4-5 These tables, as well as 
the remaining background/benchmark comparison tables for each medium, will 
be modified to clarify these comparisons 

17 Appendix A - Section A34 (Page A-29) 
For the last sentence in this section to make sense, the word “no” 
should be inserted before the word “PCOCs 

Response 
Comment incorporated 

1 8  Appendix A - Section A3 6 (Page A-36) 
As noted in General Comment #1, an analysis of organic chemicals 
in surface soil has not been included 
on the risks from dermal contact with surface soil is incomplete 

Therefore, this discussion 

Response 
As stated in the agency-approved OU 3 Work Pian (Section 2 5 1 I ) ,  volatile 
organic compounds were not analyzed for in surface soil due to the high 
likelihood of volatilization Since the airborne pathway is the only reasonable 
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migration pathway contnbuting to offslte surface soil contamnation from volatile 
organic compounds, it 4s unlikely that vdatde oontamhatmn exists in UU 3 soils: 
Semivolatile organtc compounds typrcalfy are much less moblle than volatile 
compounds Semivolatile compounds have not been detected in signrficant 
levels upgradient of OU 3 and, therefore, were net requfred to be ana?)rzed in 
ou 3 soils 

See responm to General Comment No 1 
.- 

19 dlx A - SG@O~I Papas (Page A-40) 
Essential elements should nut be dminated blindly, but first 
compared to levels that can cam tuxidty aedrdbg to Reglon VCII 
COC selection guidance (also RAGS, part A, puge .M). Text 
should be changed Po acknowledge this 

Response 
The essential nutrient screen Eu1cl results of the screen were appmved as pait of 
the Technical Memorandum 4 approval dated February 17, 4995 

20 A - Table A4-3 (Page A-47) 
Why was Americium eIiiminated as a COC in sediments from Great 
Western? As a daughter sf plutontrtm, whkh was included as a 
COC, its concentrations will continualiy increase 

Response 
Amencfum-241 was eliminated as a COC by the Preltrninary Remediation Goai 
comparison step of the COC seiection process Thrs process was approved za 
part of the Technail Memorandum 4 approval dated February 17,1995 

21 (Page A-52) 
Dotls “NA” realty mean “No8 Acceptabte” 845 indicated at the bottom 
of this table? 

Response 
“NA” w l  be defined as “Plot Applicable 

22 9 

(Pages A-54-A-62, A-68) 
The text in this section ts not clear on how the exposure point 
concentratlon was ca1cutat.d untif -ion AS32 1 
public document, thess secths should be revised to avoid 
confusion 

Since this la a 
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23 

The clarity of this document and ease of review would both have 
been improved by adding a table showing all the exposure point 
concentrations used for each exposure pathway 
for example, would have been much more lucid if this had been 
done 

Section A5 3 2 1, 

Response -. 
Exposure point concentrations for all exposure scenarios are delineated in 
Section A5 3, “Exposure Pathways Selected for Quantitative Analysis ” The 
following sentence will be added to the end of the last paragraph in Section 
A5 2 (Exposure Pathway Analysis) “Exposure pathways and exposure point 
concentrations are discussed quantitatively in Section A5 3, “Exposure 
Pathways Selected for Quantitative Analysis ” 

Appendix A - Section A53 1 (Page A-63) 
The second paragraph in this section states that, “intakes are not 
estimated for any exposure pathway except soil (IHSS 199) and 
sediment (IHSS 200) ingestion ” This statement is unclear, since 
DOE did intake and risk calculations for indirect pathways such as 
vegetable ingestion as well 

Response 
The referenced sentence will be deleted from the text 

24 Appendix A - Section A5 3 2  1 (Page A-68) 
As mentioned in Comment #22 above, the information in this 
section would have been much more easily understood if a table 
showing which soil concentrations were used as exposure point 
concentrations for the ingestion calculations had been supplied 
is likewise unclear what concentrations were inputs to the box 
model for air at sample locations UlA, U2A, and PT134192 

It 

Response 
See response to Specific Comment No 22 

25 Appendix A - Sections A 5 3 2 1  and A 5 3 2 2  (Pages A-68 and A- 
70) 

This report needs to include a series of tables showing the exact 
calculations used to determine the exposure point calculations for 
the air pathway 
calculations that were used to go from the box model to the ARC 
equation in Attachment 3, Table 23-Table 26 and Table 5-Table 8 is 

Reviewing the detailed assumptions and 
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necessary to determine if this procedure f s  appropriate 
information has been provided efaewhere f n  this report or In 
another document, it should fm referenced 

if thls 

In additton, what is the justf-ficMlon for udng the W“ factor {Activity 
in duWactivity In soil) in these catcutatrons? Where do these 
numbers come from’ Are they site epedticg 

Response 
The addltional equation and pertinent informatton used to calculate from the 
box model to the Airborne Radioactivity Concentdon equatmn, presented in 
Attachment 3, will be added in Subsection A5 3 2 1 

d 

As discussed In Section 4 7 2 Wind Tunnel Study of #e RFt/Rl report, the “R” 
factor IS the resuspension ratio of radionuclides in the resuspended material to 
radionuclides in the soil Tbe resuspenston ratio was calcuiated using results 
of radiochemical analyses for resuspended matend and cotloeerted sod 
samples collected at each of the wind tunnel sztes Evaluation of 
these results indtcates that the radionuclide adhrities $0 the r;gsmpended 
particulates range from 5 to 7 6 times higher then In & &H ernc)-sedrment 
concentratlons This discussion wtH be r e f 0 r m 4  

26 Ap J I - (Page AJ4) 
A footnote to this table says, “The toxicity constants fer Amwiclum- 
241 will be used for Plutonium-239, -240” Explain this statement 
and under what conditions it would appiy 

Response 
Thrs statement does not apply This footnote has been deleted 

27 mndix A - Section A6.2.l. (Page A-75) 
Explain the meaning and use of an “Wake-to-risk eonversion 
factor 
both agency and public readers 

An  explanation of this and other terms would be useful to 

Response 
The “intake-to-risk converswn factor reference will be removed from the text 

28 m e n d  ix A - Tables A7-7 & A7 -8 (Pagas A45 - A-88) 
RAGS, Part 8, page 23’designates th@ Age Adjusted ingestion Rate 
as 114 3 mgykgd, not 108 6 mgykgd Atso, the titles on *ese two 
tables are switched 
arsenic data, and vice-versa 

Table A7-7 contains bwyH#um data, not 
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Response 
The Age Adjusted Ingestion Rate will be changed from 108 6 mgy/kgd to 1 14 3 
mgylkgd The table titles will be changed 

29  Appendix A - Section A8 0 (Page A-90) 
The Uncertainty Analysis is limited by the following 

This section does not discuss the impact to the uncertainty of the 
risk estimztes due to a lack of analysis of any non-radionuclides in 
surface soil (see General Comment #I )  

This section should also discuss uncertainty introduced into the 
risk estimates by not including those chemicals which were 
identified in TM #4 as not having toxicity factors (see RAGS, Part 
A, page 5-24 and General Comment #4 above) 

Response 
See General Comment No 1 and General Comment No 4 

30 Appendix A - Attachment 1. Table 1 
The Central Tendency soil and sediment ingestion exposure factors 
listed under the Future Recreational scenario were not agreed to 
After both agencies rejected these numbers, DOE agreed to use 50 
and 25 mg/d for child and adult ingestion, respectively (June 15, 
1995 letter attached to revised Exposure Factors Template) It 
appears that the correct agreed-upon exposure factors have been 
used in Table 3 of Attachment 3, only the appropriate exposure 
factors in Table 1 need to be revised 

The use of a soil or sediment matrix effect in GI tract (absorption 
factor) has been proposed in the past, but neither CDPHE nor EPA 
have approved it 
proposed use of these matrix effects is that it is not toxicologically 
appropriate to use a single soil matrix effect across the board, 
without including site-specific information 
conservative all the time for all chemicals, and does not accurately 
reflect the bioavailability of all chemicals at Rocky Flats 
matrix factor should be deleted from all text and tables, and the 
intakes and risks which were calculated using this factor should be 
re-done As it is, all central tendency risks that were calculated 
using the 0 5 matrix effect value are slightly underestimated 

The rationale for the agencies’ refusal of the 

The 0 5 value is not 

This soil 

This table lists a Fraction Ingested from Contaminated Source for 
the child and the adult receptor 
been approved by either agency 
April 11, 1995, EPA, with the cmcurrence of CDPHE, directed DOE 

However, this factor has never 
In a letter to Steve Slaten dated 
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to delete the “fraction contacted from the contaminated source” 
parameter for all open space receptors, The on& olcoeptable FC for 
RME estimates = 1 
RME estimates applies to receptors Though it appears that 
DOE followed this agreement for the RME receptorel COPHE does 
not believe that ffnat discussions ever took piace over the CT 
values or that agreement was ever finelized for this fraction 
contacted- The agencies’ rationale for dimpproving of this fraction 
contacted is that except for the ingestion of homegrown produce 
under a residential scenario, agency toxicohgists f d  that the 
fraction contacted factor 1s acceptable 
described as time-weighted factors In the Tcbrnptate footnotes (June 
15, 1995 version) Both CDPHE and €PA balleve these factors 
double-count the time component &we the expabtwm frequency has 
already been reduced to account for the average time spent at the 
location 
represents the integrated contaminant conc~~uUons which a 
receptor contacts on average over a pwIod &the, and emady 
takes activity patterns into account 

It IS CDPHE’s understanding that FC = 1 for 

These factors are 

In addition, the exposure point comaMraWn term 

Response 
Attachment 1 Table 1 will be changed to reflect #e central tendency soil 
ingesttan rates referenced in the comment. Risk abiations wili not change 
though, since the currently approved central tendency values were used in all 
radiation nsk and dose calculations 

The matrix effect was not used in calculating risk In AttaCttment 3 In Attachment 
1, Tabb 1, the matm effect vanable has been d&Wd 

Fraction ingested from contaminated source is based on th8 fmctron of the day 
an individual would be present at a residence T)ws u different from the number 
of days per year someone stays at a residence, whi& IS the exposure 
frequency These ace two separate variables that should be assessed 
separately Also, the Reasonable Maximum Exposure (RME) value is the 90th 
to 95th percentile value for an expasure factor distribution TO set the central 
tendency value equal to the RME value IS not correct Therefore, we do not 
believe that the central tendency value and the RME value should be made 
equal for the Fractm Contacted for Contaminated Source vanable 

31 dix A - Attachment 1. Table 2 
This table lists the approved siteqxteific Raspimble Fraction 
(PMlO) for RME and CT receptors However, DOE does not appear 
to use this exposure factor Zater on ln the intake and risk 
calcuhtions, as it was set to 1 for both FM€ and CT receptors Was 
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this factor dropped because the PM10 factored into the box model’ 
Please provide an explanation 

This table substitutes a Respiratory Deposition Factor (RD) of 0 85 
into the intake equations for the Respirable Fraction Neither EPA 
nor CDPHE agree with the use of the 0 8 5  respiratory deposition 
factor, even though it was included in the Template 
problem Gth the 0 85 respiratory deposition factor is that without 
chemical-specific pharmacokinetic data, it is toxicologically 
unsound to assume that less than 1000% of the small (< 10 pm) 
particulates deposited in the upper respiratory tract are not 
available to cause local tissue damage or systemic effects after 
absorption through the upper respiratory passages or after being 
coughed up and swallowed Both CDPHE and EPA toxicologists 
believe that this deposition fraction should be removed 
inhalation pathway equations that used the RD should be revised, 
and the calculations corrected 
The phrase “in combination with others” is repeated in Footnote 1 

A major 

All 

Response 
The Respirable Fraction was factored into the box model 

The basis for the use of the Respiratory Deposition Factor (RDF) was reviewed 
Since the PM10 fraction was also used in the inhalation equation the RDF will 
not be used further The inhalation risks and doses will be recalculated without 
the RDF 

The Footnote 1 comment will be addressed 

32 Appendix A - Attachment 1, Table 4 
The Washoff Factor is included in the June 15, 1995 version of the 
Template, however, any of these exposure factors which serve to 
decrease risks were still under negotiation 
0 5, is not unreasonable number for a central tendency washoff 
factor, but it should be based on something more than an arbitrary 
estimate that, “at least one-half of all contaminated soil or dust 
particles adhering to root and leaf vegetables and to fruits” Does 
the Department of Agriculture have any estimates of average 
amount of dirt washed off of fruits and vegetables’ 

The value in this table, 

Response 
The Environmental Protection Agency Transuranium Elements, Volume 2, 
Technical Basis for Remedial Actions (EPA/520/1-90-016) uses a 90-percent 
washoff factor for leafy vegetables and a 99-percent washoff factor for other 
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food plants For conservatism, no washoff factor was used for RME exposures, 
and a 50-percent washoff factor was used for CT exposures 

33 &pen dix A - Attrrchment 1. T able 5 
The recommendations in the 1990 EPA document (EPA/600/6- 
9/003), that DOE references as the source of beaf and milk 
ingestion r‘ates have been superseded by those in several other, 
more recent documents The OSWER Directive 9 8 5  6-03, Human 
Health Evaluation Manual, Supplementaf Guida-ncrs- “Standard 
Default Exposurs Factors” states that, “the EFH (Expowre Factoro 
Handbook) provides average ingestion rates for beef and dairy 
products, and as8ums that the farm famify plcoduceo 75 percent of 
what it consumes from these categories This Wrespzmds 30 a 
“reasonable mra ewe’’ (or RME) consumption rate of 75 @day for 
beef and 300 g/day for dairy products ” Thessg higher, and more 
recent recommsndatims for RME values should be wwt In 
addition, the €FH overage values shouM be wed tor the CT 
exposwe frrctorrc, stnctz that is a more standard tnformtUIon sourc@ 
than the one that OC3E used 
comment This document ateo lists higher average and 95th 
percentile values for beef and milk intake than u88d by DOE fn this 
assezrsment 
used for these indirect pathways 

Finally, a new draft EFH 8s out for 

Therefore, DOE should correct the exposum factors 

Response 
DOE does not believe that the beef and dairy product ingestion rates from 
OSWER Directwe 0285 6-08, “Human Health Evaluation Manual, Supplemental 
Guidance ‘Standard Defautt Bposure Factors’,” should be used at OlJ 3 First, 
the OSWER Directwe does contatn beef and dairy product ingestion rates, but 
an exposure frequency associated with these ingestiun rates IS not given The 
exposure frequency is an integral part of any intake equation and should have 
been included Also, the reference states that these beef and dairy product 
ingestion rates are “reasonable worst case consumption rates If This language 
is not consistent wth the Reasonable Maximum Exposure (RME) concept whlch 
is commonptace IR human health nsk assessments Lastly, #e beef md dairy 
product ingesQon rates w m  not in the summary tableentded-, ”Summary of 
Standard Default Exposure Factors 1, This further emphasizes that they were 
not promulgated for us8 in the B W € R  directive 

DOE will nof consrder the hgher average and 95th percentiie values for beef 
and mtlk intake presented in the draft EFH, since this guidance document IS still 
out for comment 

34 Dendlx A - Attachment 3. Table 2 
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This table does not use a site-wide average for each AOC, as was 
implied in the text on page A-62 
sample concentration values, which are the average of two 
samplings taken at the sites where the three highest concentrations 
of Pu were found that exceeded the RBC for soil exposure to a 
resident 
the value& were derived 

Instead, the table uses these 

The text needs to  be revised to more clearly explain how 

Response 
Attachment 3, Table 2 applies to IHSS 199 which assesses surface soil risks 
The evaluation of surface soil samples in IHSS 199 is discussed in Section 
A5 2 1, “Exposure Scenarios for IHSS 199 - Soils Contamination,” on Page A- 
59 The discussion referenced on Page A-62 applies to IHSS 200, Great 
Western Reservoir surface sediments Text will be revised to more clearly 
explain how the values were derived 

35 Appendix A - Attachment 3. Table 14 [and other applicable tables) 
Please provide the reference for the assumption in the footnote that 
6% of vegetables ingested are leafy and 96% are 
repro d u c t ive/s t o r a g e ve g et a b I es 

Response 
Table 2 2 of A Review and Analysis of Parameters for Assessina Transport of 
Environmentallv Released Radionuclides throuah Aariculture (ORNL-5786), 
dated 1984 was used to define these vegetable fractions 

36 Appendix A - Attachment 3. Table 29 
“Recreation” is misspelled in the title 

Response 
Comment incorporated 
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